Objective. e assessment of locus of control forms an important part of headache treatment, and there is need to adapting them to the Dutch population. Methods. Forward-backward translation was used to obtain the Headache-Specific Locus of Control Scale-Dutch Version (HSLC-DV).
Introduction
Migraine and tension-type headaches are highly prevalent and have a strong impact on society [1, 2] . Locus of Control (LoC) is related to the impact of headaches and chronic pain [3] . e extent patients believe they can control events affecting their pain is influenced by the degree of LoC [4, 5] . Individuals with internal LoC believe that events in their life derive primarily from their own actions. Individuals with External LoC attribute outcomes of events to external circumstances, for example, "the intervention of powerful others such as health-care professionals." Chance LoC represents unordered forces such as fate and luck [6] . Cognitive-behavioral therapy (CBT) is a successful and most common psychological approach in treating pain and is effective in reducing disability and catastrophic reaction [2] . Positive outcomes have been detected also in patients with chronic daily headaches [2] . CBT helps to reduce pain by learning how to manage the LoC in headaches [2] .
Influencing the level of LoC of patients with headache leads to faster and more sustained recovery from headaches [7] . e patient empowerment proceeds from the perspective that optimal outcomes of an intervention are achieved when patients become active participants in their treatment process [3, 7] .
e Headache-Specific Locus of Control Scale (HSLC) by Martin en Holroyd [4] was developed in the US using the framework from Rotter's social learning theory [8] . e original US English version [4] of the HSLC showed promising psychometric properties. ree-week test-retest reliabilities of the subscales ranged between 0.72 and 0.78. Internal consistency reliabilities ranged between 0.84 and 0.88 [6] . Danish [5] and Spanish [9] versions are available. e Danish version was reliable and valid in a multiethnic sample from a tertiary care headache center.
To assess LoC in Dutch patients with headache, the Pain Coping and Cognition List (PCCL) is used. However, the PCCL includes two domains measuring more global internal and external pain management and was not specifically developed for patients with headache. Headache-specific instruments can be useful to screen patients on their Internal or External LoC before the treatment as it may affect the outcome [7] . We argue that there is a need for a specific instrument to measure LoC in patients with headache in Dutch. We developed a Dutch version of the HSLC (HSLC-DV). e aim of the present study is to investigate the reliability and validity of the HSLC-DV.
Methods

Translation Procedure.
After obtaining permission from the developer (Professor Kenneth Holroyd, Ohio University), the original HSLC questionnaire was translated by a translation agency. Two translators independently translated the original US English version of the HSLC into Dutch. A third independent translator merged these two Dutch HSLC versions into the best suitable Dutch translation for each item. Subsequently, this Dutch version of the HSLC was backward translated into English by two other independent translators of the translation agency. ese independent translators were unacquainted with the original US English version of the HSLC. Another independent translator translated again forward into Dutch.
A focus group consisting of four content experts with regard to the target group achieved consensus on comprehensibility and translation. Subsequently, 20 health-care professionals (10 psychologists and 10 general practitioners) evaluated the equivalence between the original and the translated version of the HSLC. After this assessment, the final Dutch version was composed, the HSLC-DV (Appendix).
Participants.
Eligible participants were patients with a history of headaches visiting two referral centers ("Corpus Mentis, Center for Physical erapy & Science" or "het Wantveld") for treatment. Additionally, patients were recruited through the websites of the Dutch Association for Physical erapy & Science (part of Corpus Mentis) and two patient support groups of the Dutch Migraine Association. e participants of the support groups were already diagnosed with migraine by visiting a physician in the past. Migraine patients were not recruited in the referral centers because they are not visiting a physiotherapist for their headache problems on a regular basis. Patients with migraine [4] , cervicogenic headache [9] , and tension-type headache [4] , between the ages of 18 and 55 years old with headache complaints lasting longer than two months, were included.
irty-five patients were allocated to the migraine group and 52 to the Tension-Type and Cervicogenic Headache group. All participants were native Dutch speakers and signed informed consent after receiving information about the purpose and procedure of the research. Exclusion criteria were stroke, TIA, CVA, dementia, pregnancy/menopause, medication overuse or cluster headache, tumors, and use of alcohol or special medication.
Assessment Instruments and Procedure.
e participants included from Wantveld and Corpus Mentis were diagnosed by the physical therapist through history taking and physical examination, and after inclusion they filled out the survey. Patients completed the survey after inclusion (T0) and after three weeks (T1). e survey included the HSLC-DV (Appendix), the Pain Coping and Cognition List (PCCL [10] ), and the numeric pain rating scale (NPRS [11] ). e HSLC [3] is a self-report questionnaire and contains 33 items with a Likert response scale ranging from 1 (strongly disagree) to 5 (strongly agree). e questionnaire has three subscales consisting of 11 items each: Internal LoC, External LoC, and Chance LoC. Each subscale score may range from 11 to 55 points. Lower scores reflect lower levels of the trait being measured by a subscale [12] .
e PCCL [10] has 42 items and measures dealing with pain, LoC, and pain cognitions, within four subscales: Pain Coping (11 items), Catastrophizing (12 items), Internal Pain Management (11 items), and External Pain Management (8 items). It uses a 6-point Likert scale: 1 (totally disagree) to 6 (totally agree).
e total scores and subscale scores may range from 1 to 6 points (total score divided by number of questions that were answered).
e NPRS [11] was used as a global measure of the experienced pain intensity and runs from 0 (no pain) to 10 (the worst pain you can imagine). e patient was instructed to circle the number that reflects the severity of the pain in the past week.
A Global Rating of Change (GRC) was included at T1 to inquire to what extent the headache complaints were changed at follow-up. A score of −5 indicates much worsened symptoms compared to the previous measurement, 0 indicates unchanged, and +5 indicates a maximum improvement compared to the previous measurement.
Patients were recruited from May 2014 to February 2015. Questions on demographic and clinical characteristics were included in the T0 survey. Patients provided self-reported information including headache intensity, headache episodes and headache duration, age and gender as well as work status, children, doctors' visits, sport, education level, civil status, and medication use (Table 1) .
e survey was provided on paper and as an online version. Participants who did not respond to the request to fill out the questionnaires received a reminder by e-mail after 10 days. After two reminders, patients were excluded from the analysis.
Reliability.
Reproducibility of the HSLC-DV domain scores was assessed by comparing the scores on T0 and T1 using intraclass correlations (ICCs), (consistency model, single measures). e reproducibility of the item scores was investigated using weighted kappas. Weighted kappas were estimated by calculating ICCs [13] . Random and systematic measurement error of the HSLC-DV was evaluated through the method of Bland & Altman that examines the magnitude of the mean score differences between T0 and T1 and by calculating limits of agreement (LoA) [14] . LoA were calculated as the mean sumscore differences between T0 and T1 ±1.96 × the standard deviation of the differences. LoA were calculated for the total sample and for the subsample with GRC scores between −1 and +1 who were considered unchanged in their headache severity at follow-up. Internal consistency was evaluated by Cronbach's alpha and itemrest correlations. Cronbach's alpha values for the subscales were compared to those of the original US version [4] study and with the Danish version [5] . Item-rest correlations of >0.30 were considered as adequate [15] .
Construct Validity.
Validity of the Dutch HSLC was evaluated by the correlations of HSLC-DV domains with corresponding domains of the PCCL. We regarded correlations between 0.1 and 0.3 as low, between 0.3 and 0.5 as medium, and between 0.5 and 0.7 as high [16] . We expected a medium/high correlation (r > 0.40) between the domains Internal LoC and External LoC of the HSLC-DV and PCCL and between the HSLC-DV Chance LoC and PCCL Catastrophizing (convergent correlations) [4, 9] . We expected low correlations between dissimilar domains of both instruments (divergent correlations). In addition, we also tested mean score differences between subgroups based on the following hypotheses ("known groups" validation):
(1) We expected lower Internal LoC scores for the Tension-Type and Cervicogenic Headache group compared to the Migraine-Type group. Tension-type headache and cervicogenic headache are more often the results of stress and burnout complaints that are in turn associated with lower Internal LoC scores [17, 18] . (2) We expected higher Internal scores for higher educated people compared to lower educated people. 
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According to Pellino and Oberst, a higher educational level may indicate that the individual has more problem-solving ability or a higher level of selfefficacy in dealing with chronic pain [19] . (3) We expected higher Internal LoC scores for men compared to woman. Men were found to be more inclined to believe that headache problems and headache relief are determined by their own actions or behaviors [19] [20] [21] . (4) We expected higher Internal LoC scores for subjects who actively practiced sports or engaged daily in at least 30 minutes of moderate physical activity compared to those who did not. e positive influence of sports activity on the production of endorphins reduces the stress hormone cortisol [22] . Previous studies found that subjects who actively practice sports have higher scores on the Internal LoC than others [18] . (5) 
Statistical Analysis.
Numerical data were presented as mean (SD) or median (range) as appropriate. Differences between clinical subgroups were assessed with independent t-test or a one-way ANOVA in case of >2 groups or a nonparametric variant when assumptions of equal variances and normality were not met. All hypotheses were tested twosided. In our analyses, P < 0.05 signified statistical significance. Differences in baseline and follow-up scores of respondents were tested with paired t-tests. Convergent and divergent (Pearson's) correlations between the HSLC and subscales of the PCCL were obtained by bootstrapping based on 1000 bootstrap samples. ere were no missing values on individual HSLC-DV items on T0. For the respondents on T1, one patient had 3 missing items, two had two missing items, and seven patients had one missing item. Little's MCAR test was not significant, and missing item values were imputed by expectation-maximization.
Results
A total of 87 patients with headache completed the survey at T0, and 16 patients did not return or completed the survey after three weeks at T1 (Figure 1 ). e baseline characteristics of the 16 patients that were lost to follow-up were not notably different. Baseline LoC subscale scores of the total sample were approximately normally distributed and were comparable to those of the patients who did not complete the study (Table 1 ). e online version was completed by 81 patients and six completed the paper version at T0. At T1, 6 patients completed the paper version and 65 patients completed the online version. e participants were outpatients from the referral centers (52 patients) or patient the support groups (35 patients).
Reliability of the HSLC-DV.
e reproducibility and internal consistency results are summarized in Table 2 . Cronbach's alpha ranged from 0.73 for Chance LoC to 0.89 for Internal LoC. ese results are in line with the Danish study and the original US study. All item-rest correlations exceeded 0.30 except for two items of the External subscale and two items of the Chance subscale. Weighted kappas, as estimated using ICCs, for the items of the External LoC, Table 3 shows the correlations between HSLC-DV subscale scores and PCCL subscale scores. All convergent and divergent correlations were as hypothesized except for those between the HSLC Chance and PCCL Catastrophizing that had a correlation of 0.36 (P < 0.01). Pearson correlations between HSLC-DV subscales and PCCL pain or NPRS at T0 and T1 were generally small and not significant (r < 0.20, not shown in Table 3 ). Table 4 shows the mean scores of clinical subgroups to test the construct validity hypotheses. From the seven HSLC hypotheses, three were confirmed (headache treatment, headache frequency, and headache duration) and four hypothesis were not confirmed (headache type, education, gender, and sports/moderate physical activity). For example, contrary to what was hypothesized, there was a higher mean score on Internal LoC for the Tension-Type and Cervicogenic Headache group compared with the Migraine group. Similarly, subjects who exercised at least 30 minutes of moderate physical activity or who actively engaged in sports had lower Internal LoC scores than those who did not (33.3 versus 38.7, P � 0.01). Higher educated subjects had, as hypothesized, higher Internal scores (35.13 versus 34.65), however not significant (P � 0.93).
Construct Validity of the HSLC-DV.
Structural Validity of the HSLC-DV.
e factor analysis (Table 5 ) largely confirmed the proposed three-factor structure of the HSLC-DV except for item 6 (Internal scale, low loading on all 3 factors) and items 18 (Chance item, loaded on External factor) and 29 (Chance item with low loading). e extracted factors explained 41% of the variance.
Discussion
We translated and validated the HSLC in a Dutch sample. e item reproducibility over a similar time interval as the original US study was generally good, except for item 4 (prevent headaches by not getting emotionally upset) and item 6 (prevent headaches by doctor). We found a comparable internal consistency as reported in the US and Danish validation studies. Most items contributed to the internal consistency although some items (items 6, 18, and 29) did not.
e convergent correlations (>0.40) and divergent correlations (<0.30) between subscales of the HSLC-DV and related subscales of the PCCL were as expected. Only the HSLC Chance subscale correlated somewhat lower with the PCCL Catastrophizing scale (0.36). Catastrophizing in the US study was considered as a strategy for coping with headaches when chance or fate play a primary role in the onset of headache episodes. is is similar to what is measured by the HSLC Chance scale. Structural validity of the HSLC-DV was supported by the principal component analysis results.
e vast majority of the items exclusively loaded on the intended subscales.
We expected a difference between men and woman. Men were found to be more inclined to believe that headache problems and headache relief are determined by their own actions or behaviors. is difference was not found in our results, comparable with Cano-García et al. [3] .
From the seven HSLC known groups hypotheses, five were confirmed of which two reached no statistical significance. For example, contrary to what was expected, the mean Internal LoC score in the Tension-Type and Cervicogenic Headache group was higher than that in the Migraine-type group. We argue that the HSLC measures symptoms that may be present in all the three types of headaches. Hence, the hypotheses outcomes were not as expected for the different types. Migraine patients are usually comorbid to depression [2] . e comorbidity with major affective disorders is more prevalent in subjects suffering from the chronic type of migraine, hence these patients report more frequently high levels of hopelessness and suicidal risk [2] . In our study, differences between chronic migraine and migraine were not investigated. Because we focused on the validation of the questionnaire, the factor depression was not processed in the analyses nor comorbidity factors in patients with headache.
No difference was observed for "sports or moderate physical activity for 30 min a day" with lower Internal LoC scores for physically active subjects.
Study Limitations.
In our study, the relatively small sample size for the Principal Component Analysis is the first limitation. Further research in larger sample sizes should be completed to reach more definite conclusions regarding the structural validity of the HSLC-DV. A second limitation of this study is possible selection bias. A part of the sample may not be representative of the regular headache subjects visiting the referral centers for treatment because we also recruited patients from patient-support groups. is could have led to inclusion of patients with chronic headache with longer disease duration. We argue that patients with longer sustained headaches were more willing to participate in this study, as we can see in the high median duration of headaches in years at baseline of this group. In our study, more women (75%) were included than men. We argue that this could be a representative reflection of the headache population because women are affected 2 to 4 times more often by headaches than men [23] . A third limitation is the classification of headache types based on self-report. Patients of the support groups were not verified or seen by a physician and had to classify their type of headaches according to the given symptoms and definitions in the survey.
e patient-support groups were associated with the Dutch Migraine Association and were approached for the inclusion of migraine patients, the most prevalent headache type. ese participants were assumed confirmed migraine cases. We did not rule out possible secondary headaches in the migraine group. Despite this limitation, we argue that for the validation of this questionnaire, the importance is more on headache characteristics (localization, intensity, and duration) than on the underlying mechanism. e accuracy of the diagnosis is fundamental, and we want to promote more researches that could provide reliable results. Finally, Nilsson and Bove have classified TTH and CH together as "musculoskeletal headache" [24] . We argue that the myogene headache group and migraine group represented a good heterogeneity for validation of the LoC questionnaire. For the validation of the HSLC, inclusion of these headache types better reflects the characteristics of the general population of patients with headache.
Conclusions
We conclude that the HSLC-DV is a reliable and valid instrument to measure LoC in a Dutch sample of patients with headache. erefore, we strongly recommend the use of the HSLC-DV in the treatment counseling of patients with headache. Future research is necessary to determine cutoff points for the different scales of the HSLC-DV to identify patients with poor outcome on the headache treatment.
